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Fig. 1. XRD patterns of the sample (Lai_zTby)y/3-

Sr5,3Mn207 (z = 0, 0.025).
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Table 1.
(La1—zThz)4/351r5/3Mn207 (z = 0, 0.025).

The crystal parameters and c/a of

T a/nm ¢/nm V/nm3 c/a
0 0.3872 2.018 0.3025 5.2118
0.025 0.3868 2.013 0.3012 5.2042

T/K
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B2 (MTA#E) (Lai—2Tby)/sSrs/3Mn207 (z = 0, 0.025) R 7E 50 mT s N M-T £k (1 emu/g = 1 A-m?/kg)

Fig. 2. (color online) M-T' curves of the (Laj—;Tbg),/35r5/3Mn207 (z = 0, 0.025) samples under 50 mT field.

157501-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 66, No. 15 (2017) 157501

R 0L R CHEEREAFRX, SEBAH
AR B, Th 45 44K 57 32045 2 1 5007 O RERE AR K.
XA DL BA R BT R B A — J5 T, Th3+ 4%
/0, ATRLAR Th3 Z %A 2 i &, 1 Th3+
HBANZEART, BIEANE, I 5 500 i
WEAG A TTER. 53— Oy T, AE [ERE B AL AT,
Th3+ (8 7242/ T La3t il Sr2+ (12 FLAzEL 9 Al
A1), KF Mn3+ 5 Mntt+ 5711242 (6 KAL), 7T EA
TR Th3+ & 122 A0 o5 98 9 Fo A7 1) A K& AL (X 45
M c/af82%/NAT LAIERH); Th3+ 545808 X2 H i1
Mn?+/4+ 7] DS i T 85 4 O(3) T2 i £ 180° 4 A,
X ) T 498 e o R S T 2 TR ) A He AR A VE
BEMIH K R TRIE. £ 2 (b) 1, B4 )EHE
s CEARIR 0 70 R A HE R RS, R AAE AN S Bk g AR
(AR 55 4, (154 S R D0 H 2 1 e B 3 AT 11O
ZFCHIFC ih 4 tH I W] R 1) 73 .

B34 7 iR FE Y8 Bl v 50—300 K1% 0L F,
(Lai—4Thy)a/3T5/3Mn207 (z = 0.0, 0.025) K i
15 3 ¥4 H) (field cooled cooling, FCC) 177 37 F+
I (field cooled warming, FCW) fi1Zk. 7£1 T 4Mi
W R W RE S AE T3P BHE i FCC M FCW il 28 2 (7]
I LG, RN — F AR, W 3 (a)
il DU, AN N1 T 8 nE) 9 T ik (#h£khs

B AR 1 = HES) S I GO RS, H AN
SR, T3P W mii i o #8h, RGuem g ae 17,

0—7 THM#EIA T, (Lai—Thy)a/sSrs/3MnaOr
(x = 0, 0.025) Ff fH7E T3P B JLANIRE T &R
Al Ze (M-H) B 4 Fros. AW AT, i
5%, FE&h M-H M 48 e T 2, B iR ) BRI T
DA% 31 il 26 A3 v AT ke 3 BLRRAL R EE RGO, i
W R G K IR R oR, X — IR 5K 2/
P 3 AT A 5 — 3

BT a i, i X M-H 283 T
THEAS 25 AR :

Hoax (9
IAS] /O (8H>TdH. (1)

B TR EE

60 —

1T
- 3T
5T
— 7T
F 9T

20 —

OM a8
(57),=(om), )
Hmax [ QM
AS| = 2 am.
s [ (@) o
F (3) AMMEE AL, W FRIEA:
_ Mg —M;
|AS|——§mAHZ, (4)
(a)
x=0

M/emu-g~!
T

60 —

40 —

Dow;\\\

20 —

1T
9T

(b)

1 1 1 1 1
50 100 150

1 1 1 1 1
200 250 300

T/K

3 (FMFIB) (La1_sTh)s/55t5/5MnsOr (= 0, 0.025) B /R FIRES 0T A e 2%
Fig. 3. (color online) M —T curves of the (La1—;Tbz)4/35r5/3Mn207 (z = 0, 0.025) samples upon warming

and cooling under different fields.
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Fig. 4. (color online) M-H curves of the samples (Lai—gThz)4/3515/3Mn207 (z = 0, 0.025).
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Abstract

The magnetic transition process in double-layer perovskite manganites is rather different from that in the coun-
terpart compound with standard perovskite structure. In this paper, the magnetic phases below room temperature as
well as the order of magnetic phase transition in terbium (Tb) doped Las/3Srs5,3Mn2O7 are studied by analyzing the
magnetization curves, including thermal hysteresis, magnetic entropy change and its universal curve. The electrical
conductivities with and without applied magnetic field are also discussed.

Both the undoped and the doped samples (Lai_2Tbs)s/35r5,3MnaO7 (x = 0, 0.025) are prepared through the
conventional solid-state reaction of mixed LaxOgs, ThaO3, MnCO3 and SrCOs whose purities are all higher than 99.9%.
The mixture is calcined twice at 1000 °C for 12 h. Subsequently, the compactly compressed tablet of the calcined mixture
is sintered in air at 1350 °C for 24 h.

The data of X-ray diffraction show that the crystallographic structures of both samples are in the Sr3TizO7-type
tetragonal phase with the space group I4/mmm. The refinement result indicates that the smaller radius of doped Th3+
reduces all three lattice parameters as well as the ¢/a ratio, which is attributed to the preferential occupation of Tbh3 on
the R site in rocksalt layer instead of the P site in perovskite layer.

The temperature and field dependence of magnetization M (T, H), are recorded using the vibrating sample mag-
netometer of physical property measurement system (Quantum Design). Upon reducing the temperature, both samples
exhibit two magnetic phase transitions from the paramagnetic phase at high temperature to the two-dimensional short-
range-ordered ferromagnetic state at the intermediate temperature, and finally the three-dimensional long-range-ordered
antiferromagnetic state at low temperature. The zero-field-cooling and field-cooling curves display the characteristics of
spin-glass behavior which may be due to the competition between B-site ferromagnetic and antiferromagnetic interac-
tions associated with the randomly distributed A-site ions.

The magnetic entropy changes of the samples are obtained through analyzing the magnetization data. The max-
imal magnetic entropy changes under 7 T magnetic field of the two samples are —4.60 J/(kg-K) and —4.18 J/(kg-K),
respectively. The doped Tb ions reduce the transition temperatures, T2° and TSP, as well as the maximal value of
magnetic entropy change, and increases the transition temperature range. The re-scaling curves of magnetic entropy

change at different magnetic fields do not fall into a universal one, rather disperse in a wide interval, which suggests
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that the system undergoes a weak first-order transition at 7:>P. This conclusion is supported by the thermal hysteresis
observed in the magnetization data.

In addition, the electrical resistivity of the doped sample can be explained by using the small polaron model, which
is different from three-dimensional variable-range hopping mechanism of undoped sample. On reducing temperature, the
doped sample undergoes metal-insulator transition at temperature Tp about 115 K, which is different from the undoped
sample that shows the shoulder-shaped MI transition peaks. Under finite fields, the magnetoresistance value of intrinsic

nature is about 56% near TP,

Keywords: bilayered perovskite, magnetic property, magnetic entropy change, electrical property
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